A procedure for staining mycoplasmata colonies directly on agar blocks for examination by fluorescent microscopy is described. Areas of the agar surface appropriate for staining were demarcated by use of Lucite cylinders. Direct fluorescent-antibody staining was superior to indirect staining. The technique was very useful for determining whether cultures were mixed and for identification of mycoplasmas in either pure or mixed cultures.
A procedure for staining mycoplasmata colonies directly on agar blocks for examination by fluorescent microscopy is described. Areas of the agar surface appropriate for staining were demarcated by use of Lucite cylinders. Direct fluorescent-antibody staining was superior to indirect staining. The technique was very useful for determining whether cultures were mixed and for identification of mycoplasmas in either pure or mixed cultures.
The need to consider mycoplasmas in the etiology of a variety of disease problems has required development and modification of identification techniques. Mycoplasmas can be isolated from a variety of body locations and conditions in the bovine, but species identification is often a problem. Many identification methods present technical difficulties which limit their application in diagnostic situations involving numerous samples.
Many methods fail to detect mixed species adequately in initial cultures. These cultures can be hard to purify by cloning when more than one species is present within a colony (4, 7) .
A fluorescent-antibody (FA) technique has many potential advantages for characterization of mycoplasma isolates.
Several FA methods have been used for identification of mycoplasmas by Clark (2), Tully (14) , Masiga antigens (2, 3, 8, 13) .
As pointed out by Razin (12) , direct staining of mycoplasma colonies on the agar is clearly the best method for distinguishing between mixed cultures of different serotypes. Del Guidice et al. (4) Antisera. Antisera were prepared in rabbits essentially by the methods of Morton and Roberts (10) . The gamma globulin fraction was conjugated by the procedure of Nairn (11) .
Staining mycoplasma colonies for FA examination: direct method. Culture plates were incubated at 37 C in a candle jar (with moisture added) until good colony growth was obtained (2 to 8 days). Petri plates (90 mm) containing 15 ml of 1.5% agar culture media were most satisfactory. Thicker plates were optically undesirable and thinner plates resulted in manipulative problems.
A Lucite cylinder (15 mm long by 13 mm in diameter) was pressed through the agar to circumscribe an area containing well developed, discrete, representative mycoplasmata colonies. After incubation, the cylinders were examined for antisera leakage, and the agar plate was inverted over a beaker of disinfectant to remove surplus antiserum. The cylinders were removed with forceps and placed in the disinfectant. The agar blocks were then picked up with a narrow spatula and placed colony surface up on a cover glass. The cover glass was then held over the beaker of disinfectant with forceps, and the block was washed with 10 ml of phosphatebuffered saline (PBS) at pH 7.2. The cover glass and agar block were allowed to drain and dry before being mounted on glass slides. If a plug was dropped, the colony surface was identified by the smooth cylinder cut edges.
In an alternate method of washing, all cylinders were removed and the entire plate with agar blocks remaining in place was then washed with PBS. This did not appear to cause cross staining of negative serotypes.
A drop of buffered glycerol (9 parts glycerol to 1 part PBS, pH 7.2) for each preparation was placed on an identified slide, and the colony surface of the agar blocks was placed in the glycerol. A drop of PBS was applied to the top of the agar, and a clean cover glass was pressed firmly on top to assure good colony-glycerol contact, to smooth out uneven agar surfaces, to retard drying, and to prevent condensation of fluid on the objective lens. Two to four preparations could be placed on one slide by using separate small cover glasses or placed in close proximity under one cover glass.
Staining mycoplasma colonies for FA examination: indirect method. The indirect procedure was performed similarly with some variation. After incubation for 30 (Fig. 4) .
Photomicrography. Fluorescent photographs were taken by using a Reichart Photoautomatic GAE lizer)I a All mycoplasma colonies were grown on E medium agar plates and stained with conjugated antiserum produced in rabbits.
IDENTIFYING MYCOPLASMAS WITH AGAR BLOCKS
be identified as specific serotypes.
A dull yellow to yellowish green autofluorescence which varied in intensity was common with some strains of mycoplasmas when unstained or stained with heterologous antisera (Fig. 4) . This was usually confined to the central portion of colonies but at times involved the entire colony. Care needed to be exercised so that autofluorescence not be confused with minor cross-reactions or poor staining from dilute antiserum. Autofluorescence tended to fade much more quickly upon exposure to ultraviolet light and caused difficulty in obtaining a good image. These rescent peripheral area development. Note the posiThe ultra dark-field condenser which re-tive fluorescent center within a large colony at the quires oil on the condenser at all magnifica-lower center indicating a mixture of serotypes within tions was then used with the colony surface of a single colony. x 100. the agar block inverted in buffered glycerol. This system focuses the ultraviolet light at the plane of the colonies on the slides for best results and not within the agar block.
Other fluorescent microscopes and the selection of proper filters were found to influence the contrast of specific green immunofluorescense and the dull yellow autofluorescence.
The direct method was more satisfactory than the indirect method. Typical morphology of discrete colonies was preserved. The central areas stained a solid apple green, whereas the peripheral areas fluoresced less intensely (Fig.  2) . Specific staining was obtained at dilutions FIG. 3 . Unstained preparation of a mixed culture of 1:40 to 1:80 for all serotypes studied. Spe-showing small colonies with darker centers within cific staining was detected consistently at large colonies. The smaller, darker colonies were higher dilutions but could be confused with identified as serotype F (M. bovimastitidis) and the cross-staining heterologous antisera at low di-large colonies were identified as serotype C (M. laidlutions (Table 1) . Atypical colonies could also lawit). x 25. The skilled technical assistance of Jon Dellinger is gratefully acknowledged.
